Neural correlates to both emotion and cognitive functions in the monkey amygdala.
Recent lesion and non-invasive studies identify the medial temporal lobe, including the amygdala, not only with emotion but also with working memory in relation to the prefrontal cortex. In the present study, amygdalar neuronal activity was recorded from monkeys during performance of discrimination tasks that led to presentation of emotion-related (rewarding or aversive) stimuli. The task had three phases: (1) discrimination (visual, auditory), (2) operant response (bar pressing) and (3) ingestion (reward) or avoidance (aversion). These neurons were further analyzed by a short-term memory task, delayed pair comparison (DPC) using colored lamps. Of 585 amygdalar neurons, 107 responded primarily to single sensory stimulation (40 vision related, 26 audition related, 41 ingestion related), 117 to multimodal stimulation (multimodal) and 14 responded selectively to only one item (selective). Of 417 neurons tested by the DPC, 122 responded in one or more phases. Of these 122 neurons, 10.7% responded in the delay period. These delay-responsive neurons also responded to various objects with positive and negative affective significance. These results suggest that amygdalar neurons are not specifically related to working memory, as are those in the inferotemporal and prefrontal cortices, but are related to more general non-specific functions or processes such as arousal or attention during the cognitive tasks. A functional role of the amygdala in working memory is discussed in terms of recent non-invasive studies suggesting a functional coupling between the amygdala and prefrontal cortex.